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FOREWORD 

Leaky brick walls are probably ibe most misunderstood problem in the 
building industry, and the one about which the most misinformation has 
been published. 

Most authorities agree that dry brick walls depend much more on proper 
design and good workmanship than on the brick or mortar used. 

This paper makes no attempt to discuss design. Flashing and spandrel 
waterproofing—lintels designed to shed the water out of rather than 
into the wall—provision against expansion, contraction and deflection 
of floor and roof slabs, beams and trusses . . . these and all other con¬ 
struction details are the responsibility of the architect. 

The purpose of this paper is to describe and illustrate the type of work¬ 
manship which, together with proper design, will insure watertight walls. 

John H. Mallon, Vice-President 
Louisville Cement Co., Louisville, Ky. 


Copyright 1948, Louisville Cement Co., Incorporated 
5th Printing 






BED JOINTS 


Mortar for the bed joint should be spread thick. The furrow in the mortar should be made 
shallow, not deep. 

Then there will he enough excess mortar in the hed joint to completely fill the furrow when the 
hrick are hedded to the line. This will give full bed joints. 



A thick bed of mortar should be spread on The furrow in the mortar should be Then the excess mortar will fill the furrow 

the wall. shallow, not deep. and insure full bed joints. 


mF the mortar for the bed joint is spread too thin, or if the furrow in the mortar is made too deep, 
there will be insufficient mortar in the bed joint to completely fill the furrow, when the next course 
of brick is bedded. This will leave a channel along which water, entering from some open joint, may 
travel until it finds a passage to the inside of the wall. 



The mortar in this bed joint is spread too 
thin. 



The furrow in this bed joint is too deep. 


In either case there is not enough mortar 
in the bed joint to completely fill the furrow. 
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BED JOINTS (CONTINUED) 


HEN absorbent brick are used, especially in hot weather, mortar for the bed joint should be spread 
out over only a few brick at a time. The brick should be placed on top of this mortar immediately, 
before it has a chance to stiffen. 


If the mortar is still soft and plastic when the brick are bedded, the mortar will stick to the brick 
placed on top of it as well as to the brick on which it is spread. This will give a good bond above as 
well as below the bed joint. 



The mortar should be spread over a few 
brick only. 



So the mortar will still be soft and plastic 
when the brick are bedded. 


Then the mortar will stick to the brick 
placed on top of it as well as to the brick on 
which it is spread. 


xF the mortar is spread out too far on the wall, or if any delay occurs between spreading the mortar 
and placing the brick on top of it, the mortar will be sucked dry before the next course of brick is 
bedded. In this case the mortar will not stick to the brick placed on top of it, and there will be no 
bond between the brick and the mortar. 



Mortar for this bed joint was spread out on 
the wall too far. 



So the mortar dried out too much before 
the next course of brick was placed on top 
of it. 



Therefore the mortar did 
top brick. A good bond was not 
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Plenty of mortar should be thrown on the 
end of the brick to be placed. 


The brick should then be pushed into 
place. 


So that the mortar oozes out at the top of 
the head joint. 


HEAD JOINTS IN STRETCHER COURSES 

.^^LL head joints in both face brick and back-up work should be completely filled with mortar 
by using any of the following methods: 

(Method I) Throw plenty of mortar on the end of the brick to be placed, (This should be done 
in such a way that the mortar is scraped off the trowel by the bottom edge of the end of the brick,) 
Then push the brick into place so that the mortar oozes out at the top of the head joint. 


(Method Spot a dab of mortar on the corner of the brick already in place. Then also throw 
plenty of mortar on the end of the same brick, so there will be more than enough mortar to fill the 
joint completely, when the next brick is pushed into place. 



A dab of mortar should be spotted on the 
corner of the brick already in place. 


Then plenty of mortar should be thrown on 
the end of the brick already in place. 


So there will be more than enough mortar 
to fill the joint completley when the next brick 
is pushed into place. 



(Method 3) Throw a deep bed of mortar on the wall; then shove the brick into place, so that the 
mortar oozes out at the top of the joint. 


A full trowel of mortar should be thrown 
on the wall. 


Then the brick should be shoved into this 
deep bed of mortar. 


So that the mortar oozes out at the top of 
the joint. 
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HEAD JOINTS IN STRETCHER COURSES (CONTINUED) 

T .. 

xF the head joints are not completely filled with mortar, in both face brick and back-up work, water 
may penetrate to the inside of the wall through openings in the joints. 

A dab of mortar spotted on one comer of the brick is not nearly enough to fill the head joint. 




Even when a dab of mortar is spotted on 
both corners of the brick, 


When a dab of mortar is spotted on one 
corner of the brick, 


dab of mortar spotted 
completely. 



the mortar does not fill the head joint. 


on both comers of the brick is still not enough to fill the head joint 



the mortar does not completely fill the head 
joint. 



Only part of the head joint is filled with 
mortar. 



Voids are still left in the head joints. 


s 


LUSHING cannot be relied upon to completely fill voids left in the head joints. 



Slushing does not properly fill the voids in 
the head joints. 



When mortar is spotted on only one corner 
of the brick, slushing seldom fills the voids. 



Even when mortar is spotted on both 
corners of the brick, slushing will not always 
fill the voids. 
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CROSS JOINTS IN HEADER COURSES 

In header courses, all vertical joints should be completely filled with mortar by using the following 
method: 


Spread mortar over the entire side of the header brick before it is placed in the wall, 
push the brick into place, so that the mortar oozes out at the top of the joint. 


Then 



Mortar should be spread over the entire 
side of the header brick before it is placed 
on the wall. 



The brick should be shoved into place so 
that mortar oozes out at the top of the joint. 


This completely fills the joint. 


J[N header courses, full cross joints are seldom secured on the average joh. 

A dab of mortar spotted on one comer of the brick cannot possibly fill the cross joint. Slushing 
will not fill the voids. 



When a dab of mortar is spotted on one 
comer of the brick, 



there is very little mortar in the cross joint. 



Slushing will not fill the voids. 


dab of mortar spotted on both comers of the brick is not nearly enough to fill the joint. Slushing 
will seldom fill the voids completely. 













CLOSURES 


CLOSURES IN STRETCHER COURSES 

Before placing the closure brick, mortar should be spotted on the ends of both brick already in 
place. In addition, mortar should be thrown onto both ends of the closure brick. The closure brick 
should then be laid without disturbing the brick already in place. 



Mortar should be spotted on the ends of 
both brick already in place. 



And in addition, mortar should be thrown 
on both ends of the closure brick. 



Then the closure brick should be laid with 
out disturbing the brick already in place. 


CLOSURES IN HEADERI{COURSES 

JjEFORE laying the closure brick, plenty of mortar should be placed on the sides of both brick 
already m place. In addition, mortar should be spread on both sides of the closure brick. The closure 
brick should then be laid without disturbing the brick already in place. 



And in addition, mortar should be spread 
on both sides of the closure brick. 


Plenty of 
sides of both brick alread 



Then the closure brick should be laid with¬ 
out disturbing the brick already in place. 
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TILE OR BLOCK 


JLN laying clay tile, or concrete or cinder block, even when they are used for back-up work only, 
especial care should be exercised to secure full head joints on both the inside and the outside edges 
of the unit. Either of the following methods may be used: 


(Method I) Throw up full head joints on both edges of the unit to be placed; or 

(Method 2) Throw up a full head joint on the interior edge of the unit already in place, and 
also a full head joint on the opposite edge of the unit to be placed. 


With either of the above methods, in order to make sure the joints on both sides of the unit are 
completely filled, enough mortar should be used to cause excess mortar to ooze out of the joints on 
both sides of the unit. 

TILE 



Method 1 —Full head joints should be 
thrown onto both edges of the tile to be 
placed. 


Method 2 —A full head joint should be 
thrown onto one edge of the tile in place and 
also a full head joint onto the opposite edge 
of the tile to be placed. 


Enough mortar should be used to cause 
excess mortar to ooze out of the joints on both 
sides of the tile. 



BLOCK 




Method 1 —Full head joints should be 
thrown onto both edges of the block to be 
placed. 


Method 2 —A full head joint should he 
thrown onto one edge of the block already in 
place and also a full head joint onto the 
opposite edge of the block to be placed. 


Enough mortar should be used to cause 
excess mortar to ooze out of the joints on both 
sides of the block. 
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TILE OR BLOCK (CONTINUED) 

TT ILE or block back-up units offer very little protection against the penetration of water, 
both inside and outside head joints in the back-up work are completely filled with mortar. 

TILE 


unless 



It is not sufficient to provide head joints on the inside face of the wall only. Both methods 
shown above leave open head joints in the interior of the wall, next to the face brick. 



Such back-up work offers practically no 
protection against the penetration of water. 


BLOCK 



It is not sufficient to provide head joints on the inside face of the wall only. Both methods 
shown above leave open head joints in the interior of the wall, next to the face brick. 


LOOKING DOWN ON WALL 



Such back-up work offers practically no 
protection against the penetration of water. 
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TYPE OF JOINT 

LL joints on the exterior face of the wall should be tooled to give a concave finish. 


This should be done with a round tool slightly larger than the joints before the mortar 
hardens^ and with sufficient force to press the mortar tight against the brick on both sides 
of the mortar joint. 

Such tooling helps seal any cracks between the mortar and the hrick which may have heen left 
when the brick were laid. 



Before the mortar hardens, joints should be finished to give a concave surface. This should 
be done with a round tool slightly larger than the joint, and with sufficient force to press the mor¬ 
tar tight against the brick on both sides of the mortar joint. 



This helps seal any cracks between the 
brick and the mortar which may have been 
left when the brick were laid. 


1>/0NCAVE joints should always he used for face hrick, unless the architecture requires some other 
type of finish. No other type of joint provides as much protection against the entrance of water. 



A weathered joint does not always pack the 
mortar against the top brick thoroughly. 


A struck joint leaves a shelf on which 
water collects. 


A raked joint leaves a bad shelf and 
often contains too little mortar especially in 
the head joint 


10 








JFi 


HEN joints are cut flush with the hrick, cracks are immediately apparent between the hrick 
and the mortar at the surface of the wall. These cracks do not extend hack through the entire width 
of the hrick. They run hack only a fraction of an inch. Such cracks are not due to shrinkage. The 
pictures helow explain how they occur. 



When the bricklayer taps the brick down to 
the line, the mortar in the bed joint oozes out, 
and hangs down over the wall, pulling away 
from the edge of the brick above. 



Then if the mortar in the bed joint is cut 
off with a sideways stroke of the trowel, the 
mortar is not pushed up against the edge of 
the brick above, and a crack remains on top 
of the bed joint. 


If the mortar in the bed joint is cut off 
with an upward stroke, the trowel frequently 
pulls the mortar away from the edge of the 
brick below, and a crack is opened below the 
bed joint. 



The head joint should be cut off with an 
upward stroke of the trowel. 



If a sideways stroke of the trowel is used to cut off the head joint, the trowel frequently pulls 
the mortar away from the edge of the brick and forms a crack on the side of the mortar joint from 
which the stroke was made. 




NAIL HOLES 


HEN a nail or line-pin is used, the hole should be immediately plugged with mortar when the 
nail is removed. 



Nail holes sometimes connect with voids in the head joints, which, in turn, connect with 
unfilled furrows in the hed joints. Water entering through the nail holes may travel through con¬ 
necting voids, until it finds a passage to the inside of the building. 


When a nail or line pin is used, the hole 
should be plugged with mortar as soon as the 
pail is removed. 


Nail holes frequently connect with voids 
in the head joints which in turn connect with 
unfilled furrows in the bed joint. 


Water entering through the nail holes may 
travel through connecting voids and find an 
opening to the inside of the building. 
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After the brick have once been laid, 


thereafter, the position of the brick should never be changed. Shifting the brick breaks the 
bond between the brick and the mortar, and causes cracks in the wall. 


SHIFTING POSITION OF BRICK 

T^HE position of the brick should never he shifted after they have been laid. If brick have been 
improperly spaced, so there is too little or too much space for the closure brick, and it is necessary 
to correct the width of the head joints, the brick and the mortar should be removed from the wall, 
and the brick should be relaid with fresh mortar. 

Shifting the brick breaks the bond and causes cracks between the brick and the mortar. 


B 


RICK must be laid true to the line, when originally placed. If any delay occurs before they are 
tapped into place, the bond will be broken, and a crack will result. 

Any brick which are disturbed after laying should be removed and relaid with fresh mortar. 



If a brick is not laid true to the line when and if the bricklayer comes back and taps it cracks will result, 

originally placed, into place later, 



Ri 


,E ALIGNMENT of a brick should not be attempted after a higher or following course of brick 
has been laid. Tapping back a protruding brick will break the bond and leave a crack. 


Realignment of a brick should not be 
attempted after a higher or following course 
has been laid. 


When a brick is hammered back into line, 
the bond between the brick and mortar is 
broken. 


Cracks due to such realignment are fre¬ 
quently found at the comers of the wall. 
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PARGING 

TThE face brick should be backplastered with not less than % of an inch of mortar before the 
back-up units are laid. 

Or, if the back-up units are laid first, the front of the back-up units should be plastered with 
not less than % of an inch of mortar before the face brick are laid. 

Before the face brick are backplastered, however, the joints on the back of the face brick 
should be cut flush. The back plastering should not be done over mortar protruding from the joints. 



The face brick should be backplastered. 



If the back-up units are laid first, the 
front of the back-up units should be plastered. 


Backplastering should not be attempted 
over protruding mortar joints. 



TOOLING JOINTS AS AN 


S an alternate for backplastering, the joints 
a concave finish. 


ALTERNATE FOR PARGING 

on the back of the face brick may be tooled to give 


This should be done with a round tool slightly larger than the joint, before the mortar hardens, 
and with sufficient force to press the mortar tight against the brick on both sides of the mortar joint. 

This helps seal any cracks between the brick and the mortar, which may have been left when 
the brick were laid. Also, it encourages the bricklayer to fill the head joints, since open joints cannot 
be properly tooled. 



As an alternate for backplastering, the 
joints on the back of the face brick may be 
tooled to give a concave finish. 


Such tooling cannot be properly done if 
mortar is lacking. 


Before the tooling can be completed, it is 
necessary for the bricklayer to point up the 
open joints. 
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BRICK 

Except m freezing weather, all brick (except highly impervious brick) should be wetted thoroughly 
a few hours before they are laid in the wall. A stream of water should be played on the pile of 
brick, until each individual brick has been thoroughly soaked. 

Wetting of absorbent brick is necessary to reduce the rate of suction of the brick, so that they 
will not suck the water out of the mortar too fast. If the absorption is too rapid, so much water is 
removed from the mortar by the dry brick that the mortar congeals and does not bond properly with 
the next brick placed in contact with it. 


M 


MORTAR 


ORTAR on the boards should be kept well tempered with water so it will be soft and workable 
when placed in the wall. 


The mortar should be plastic to enable the bricklayer to properly bed the brick and fill the joints. 

The mortar should have high water-retaining capacity to keep the brick from sucking the 
water out of the mortar too fast when spread out on the wall. The mortar must stay soft and plastic 
long enough to permit a thorough bedding of the brick and to secure a good bond with the brick. 



Mortar on the boards should be kept well 
tempered with water. 


Mortar should be plastic to enable the 
bricklayer to properly bed the brick and fill 
the joints. 



Mortar should have high water-retaining 
capacity to keep the brick from sucking* the 
water out of the mortar too fast. 


BRIXMENT FOR MORTAR 


For over twenty-five years, Brixment has been 
recognized as the leading masonry cement. It is 
designed to produce mortar combining plasticity, 
water retention, bonding quality, strength, durabil¬ 
ity and freedom from efflorescence. 

Two of the outstanding characteristics of Brix¬ 


ment mortar are its excellent plasticity and its high 
water-retention. 

Because it has these characteristics to such a high 
degree, Brixment mortar furnishes as great protec¬ 
tion against leaky brick walls as can be secured 
with any kind or type of mortar materials. 


LOUISVILLE CEMENT COMPANY, Incorporated, Louisville, Kentucky 
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